Partial reconstitution of human interstrand cross-link repair in vitro: characterization of the roles of RPA and PCNA.
The repair of DNA interstrand cross-links (ICLs) remains largely ill-defined in higher eukaryotic cells. Previously, we have developed assays that can be used to monitor the early stages of processing of ICLs in vitro. Here, we have used P11 phosphocellulose chromatography to fractionate HeLa nuclear extracts and have subsequently reconstituted these assays with the resulting fractions. RPA and PCNA were found in a single fraction, and were the only factors in this fraction required for the reconstitution of these assays. The roles of RPA and PCNA in the formation of incisions at ICLs and in the subsequent DNA synthesis step were assessed. RPA was found to be essential for both stages of ICL processing indicating that it is required for lesion recognition and/or for the subsequent endonucleolytic processing. PCNA is required for the DNA synthesis stage and although it is not critical for the incision stage of the reaction it does enhance this step presumably by a stimulation of lesion recognition by MutSbeta. These findings define novel roles for RPA and PCNA in the processing of ICLs in mammalian cells.